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Insert section in your copy of General Specifications.

M. J. Lavrence,
By direction

GENERAL SPECIFICATIONS FOR MACHINERY
FOR VESSELS OF THE UNITED STATES NAVY

DEPARTMENT OF THE NAVY, BUREAU OF SHIPS

SECTION $39-2

THERMAL INSULATION FOR MACHIN-
ERY AND PIPING i

Superseding section S39-2, dated 1 May 1947,
5 S39-2-a. Purchase specifications

Issue in effect at date of invitation for bids shall
apply.
Copies of Federal (Fed.) specifications, Military
(MIL) specifications, Navy Department (N.D.) speci-
10 fications and Bureau of Ships specifications may be
obtained from the Bureau of Supplies and Accounts,
or Bureau of Ships, Navy Department, Washington 25,
D. C. Naval activities should apply to Commanding
Officer, Naval Supply Depot, Scotia 2, N. Y.

15 S39-2-b. Scope

These specifications cover requirements for insulating
and lagging machinery and piping. Where detail
specifications herein do not specifically apply to any
surface requiring insulation, such surfaces shall be

20 insulated according to the requirements covering a
condition which most nearly approximates that of the
surface in question.

S39-2-c. Definitions

Insulating material—Material employed to offer

25 resistance to the flow of heat.

Lagging.—Protective and confining covering or jacket
placed over insulating material.

Fastening.—Miscellaneous items with which in-
sulating material is attached to the surface being

30 covered and with which lagging is fixed to insulating
material. .

Machinery covering and pipe covering.—Composite
covering including insulating material, lagging and
fastening.

35 Cold piping.—Piping, the surface temperature of
which is below 100° F. except that refrigerant lines
designed for refrigeration are defined as “refrigerant
piping.”

S39-2-d. General design and requirements

40 Insulate all hot external surfaces of mechanical
equipment such as boilers, evaporators, heaters, tur-
bines, boiler feed pumps and feed booster pumps, pipe

881812—52

and tubing, valves and fittings as specified herein.
Do not insulate flanged joints in fuel ol piping from
fuel oil heaters to and including buner headers.
These provisions apply where the temperature of the
surface is normally 100° F. or above.

Cold piping and refrigerant piping—Insulate as
specified herein. See table 1.

All cold piping located above floor level shall be
covered with antisweat insulation which shall be pro-
tected against moisture absorption, rotting and disinte~
gration under service conditions. Cold piping below
floor level need not be covered except in dry storercoms
or other locations where condensed moisture may be
undesirable.

Diesel engine exhaust—All piping, valves, and fit-
tings located in positicns exposed to the weather or to
salt water spray shall not be insulated but shall be
coated on the outside with protectwe coating, Mil. Spec.
MI1~P-15143.

Steam piping —Insulate all piping, valves and fittings
located in positions exposed to the weather or to salt
water spray and lag watertight with sheet metal
Where it is not feasible to apply insulation, coat piping
with protective coating, Mil. Spec. MIL~-P-15143.

Protection of personnel—In general to be given
every consideration by installing suitable guards where
hot piping -is exposed, removing rageed and serrated
edges from sheet metal lagging, and removal of any
other hazards which may present themselves.

Pipe anchorages and hangers.—JInsulation shall be
as complete and efficient as practical Design shall bhe
such as to reduce heat conducting paths to a minimum.
Where temperature of confined fluid exceeds 650° F.
thermal insulation shall not be used but pipe hangc:s
shall be signed using low conductivity metals with
small areds of contact. Where temperature of confined
fluid is 650° F. or less, hangers shall be insulated by
low conductivity metals with small areas of contact or
by sheet asbestos, asbestos cloth, or other approved
material installed between clamp and the piping to a
radial thickness not exceeding 4 inch. Insulating ma-
terial around the pipe clamp. particularly in the lower
arc, to be adequately supported.

Install insulation so as to insure ready removal and
replacement as necessary for service maintenance and
repair of the insulated apparatus without destruction
or deterioration of such covering. Fastening shall be
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S39-2-d

such as to prevent crushing or otherwise reducing the
insulating value of the material used.

Finishing cement.—Where these specifications re-
quire the use of a layer of finishing cement, any of the

5 following materials, applied and troweled smoath, will

be acceptable:

(a) Cement, Insulation, asbestos, finishing, N.D.
Spec. 32C16.

(b) Cement, insulation, high-temperature, type B,

tions or joints of any type during pressure tests or
until piping has passed satisfactory inspection

S39-2—e. Detail requirements

The following tables indicate various approved insu-
lating, lagging and fastening materials which shall be
used and minimum thicknesses required for all services
and temperature ranges.

LIST OF MATERIALS

10 N.D. Spec,. 32C14 when used under asbestos lagging. Materials: Specification
(¢) A mixture of 80 percent cement, insulation, high- Cement, 8dhesivVe. . oo e MIL-C-3316
temperature, type B (N.D. Spec. 32C14) and 20 percent Cement, insulation, asbestos, nnm:mg.._- gg;:
Portland nt (Fed. = Cement, insulation, high-temperature_..
Pi :Ver;;e h eﬁi Spec. £S-C-102). Cloth, strands, and tape, asbestos. .- ——- B5-0-466
ipe covering shall not be fitted on any piping in Cloth, tape and thread; glass, ibrous. .- 82G8
15 voids, cofferdams or tanks, nor shall it cover drain Cork, compressed (corkboard)... HE-C-561
plugs, spectacle flanges or strainer cleanouts. l'I*ext. Imulat;’ng. asbestos .
Air piping.—Insula assing thro - nsulation, blanket, mineral-wool
. piping te where p ugh mag Insulation, glass, fibrous; sheets . e .
azines. Insulation, mineral-wool, pipe-covering.. 83-1-6
Hot water systems.—Insulate completely, including - Insulation, thermal block o cemmun 83-1-3
20 heating tanks, up to the fixtures. Millboard, 8sbestoB. - - verocecnc e ——— - 82M1
Fire systems.—Insulate completely. Paint, inside, semi-gloss, white, fire- JAN-P-702
retardant.
Fresh water systems and flushing systems.—Insulate Paper, sheathing, fiameproof and water- MIL-P-15006
completely up to the fixtures. repellent.
Sprinkling systems, all normally wet piping.-—In- Pipe covering, cork, molded (with fire re- MIL-P-876
25 sulate. Hsmxng compot.mrl)&.l ; ) p-2781
: pe covering, thermal-insulation - ceee. . MIL-P-:
Plumbing and deck drains.—Insulate as necessary Plaster, MAENESIA. - omomem oo oo 32P10
to prevent sweating. Protective coating (heat hardening) MIL-P-15143
Before applying insulation paint machinery and pip- phenol-formaldehyde.
ing in accordance with General Specifications for Bteel, ‘,h”’;' ”lm °‘i‘:“,di(lsa]"M) - :mqu_m“g
Building Vessels, Appendix 6 Tape, ating, thermal......------w--
30 bul . ! : Tape, Masking e cecrcrmoranmmee———— UU-T-108
Insulation shall not be installed on piping connec- Wire, copper, soft or annealed - coeemwo 2IW9
TasrLe 1
Pipe or tubing Valves and fittings Flange joints Machinery
Temperature
Bervice mr()d%i()’m Insulatin, Insulatin ‘Insulatin Insulating
°F. t t ting
.| ‘materiais | Leseing materials Lagging materials Lagging materials Legging
i
Stesm, super- | 751 t0 800....| MIL-P- 86-C-466, 32C14, ty £B8-C-468 MIL-F- 8S- C-466 32C14, ¢ 88-C-468,
beated; gases, . 2781, grade | type I, grade | B MIL~F~ type I, grade | 15091 type A, | tvpe I, grade | B MIL~F- type ], grade
exbaust. 3: MIL-T- | A, typelV, 15091 tvpe A, | A, B, C, D, 32-1-3, class | C, D. 15001 type A,| A,B.C, D,
15349, 9. 32-1-3,class b, v b; 32P8, . 32-1-2, 32- 1.3, gsow:
MIL-P- 32G9. grade 3. class b. 9.
2781, e3. .
Bteam, super- | 501 to 750....| MIL~P- 58-C-46€. 32C14, type | BS-C 468 MIL-F- BS-C—4¢6, 32C14. B8B-C-466,
heated; gases, ’ 278] grade 2 | type I, grade | B MIL~F- type I, grade | 15001 type A, | type I, grade | B MIL~¥F -~ type I, grade
exbaust. & 3 MIL- | A typelV; 15091 type A, | A, B, C, D, |321-3, C,D. 15091 type A, | A,B,C, D,
T-15346. 32G9. 32-I1-3 class | type IV; b, 32P8, 32-1-2. 32-1-3,| typeIV; 32G9.
b; MIL-P- 9. e2 class b.
2781 grade 2
&3.
Bteam, satu- 100 to 500....| MIL~P- BS-C—4¢8, 32C14, 58-C-468, 32C14, B8-C-466 32C 14, '?' 85-C-468,
S ST TR | TRRT | R e, | T e | T e .| $75/ e | Bebvaren, | KRN
exhaust, water, . 20 N H 1A B, L, 1 A, B, C,type 1A D
\ hot; oil, fuel T-15349. 320??:7520. 32-1-3, ¢ 1v;32G9. 32-1-3, class | IV, 32-1-2, 32-1-8,| IV; 3209
N bot. s, MIL-P- »; 32P8, class a.
NS 2781, grade 1 grade 1 2.
\ 2.
) e R it | W | Sreininte | Tobee | e idnde | B 7pe a | riae
1t t y e |1 ype ype 1, e type ype 1, L] ’
A& B‘;,pe Ay'pe 1v; & B; 32-1-5. , 1V, & B, A, type 1V, & B. A, type IV
32-1-5. 32G9; %P1. 32G0; MIL~ | 32-1-5. « 3209; MIL~ 3269 MIL-P-
b) -15006. P-15006. 15006.
[ 36 and MIL-P- MIL-P-876 | 85-C-466 MIL-P-876 | S58-C-466, HH-C-561. .. 88-C-466,
(including above. 876 class 1. | type ], grade | class 1. type I, grade | class 1. type I, grade type 1, grade
g chilled water). A, type1V; A, typelV; A, type IV, A type IV,
{ 32G9. 9. 32G9. 3209,
y Refrigerant. ... | 046035 .. .. MIL-P-§76, | 85-C-466 MTIL~P-876, | B88-C-468 MIL-P-5§76, | BS-C-468 HH-C-861. .| B8-C-466,
class 2, type I, grade | class 2. I, grade | class 2. type I, grade type ], grade
] A, typolV; A, type 1V; A, type IV; A type 1V
: 32G9. 9. 3209 9.
Refrigerant .. _. . .--| MIL-P-876 | B8-C-468 MIL-P-876, | § MIL-P-876 | BE-C-466 HH-C-861. . | 85-C-466,
class 3. type I, grade | class 3. type I, grade | class 3. type I, grade type 1, grade
A, 1v; A, type IV, A, tgypo Iv; A, tgwo v;
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- 8 S39-2-¢

Table 2.—Compounded insulating material thicknesses for hot pipe or tubing

Class of matcrial MIL P 2781 Thiekness (inches)
. L Temperature
Pipe size (inches) r(gnl%e o
) Inner uter
Inner layer Outer layer layer layer Total
%and %..oooeeo.._.|  100-388 %
389-500 1%
1%
501750 1%
1%,
751-900 115,
P 100-388 A
. 14,
389-500 1%
1%
501-750 1%
1%,
751-900 1%,
)
1 100-388 %
180
389-500 124
14
501-750 14
118,
751-800 115,
28nd 2% eomemmeo . 100-338 1
339-388 2
14
389-500 3
501750 3
34,
751-900 34
S 100-338 1%
339-388 2
1%
389-500 3
501-75Q 3
3%
751-900 3%
S 100-338 1%
4
339-388 2
389-500 3
501-750 3
3Ke
* 751-900 3K
4. 100-338 134
339-388 2Xs
1%
389-500 3
501-750 3
34
751-900 34
Ao 100-338 1%
1%
339-388 g%s
389-500 3
501-750 3
34
751-900 38X
L S FUIN Snme'; materials and thickneiuas as 4 inch size
S P, Same materials and thicknesses as 4 inch size
T e 100-338 | &, b Ord. o ooooefeeennnmnocnmmccmenan 1 S 1%
830388 | 8 OTo oo em e mmemmnn 7 T 24
bord. e emee————————— 2% |ocooeeea-- 2%
389-500 | &, bord. oo mmeeecamaan 8  Jeeeeee- 3
BO1-750 | @ OFc e oo oo m e mee 4 |- 4
e cmmem e ao0rb. .o imaana 1% 2 3%
751-000 | € oo eeeenn BO0rb. o aans 1% 2 34
8,9, and10...__.____.. 100-338 | 8, b, ord. oo |iiieeemeecceceee- 1% | 1%
330388 | 8 0% ee oo nnn b3 22 I 2%
bord. s 2% leeeeee- 2%
889-500 | &, bord oo ool - I 3

oaerny
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Table 2—Compounded insulating material thicknesses for hot pipe or tubing—Continued

Class of material MIL-P 2781

Thickness (inches)

. Temperature
Pipe size (inches) ranF;ze
° ter
CF Inner layer Outer layer {:;ee: ?;; er Total
8,9 and 10 ... 501750 | d Ore - o oeeee e e e S 4
€ e aorb_ ... 2 2 4
751000 | eo e sorb . __.._.____ 2 2 4
b & D, 100-338 | &, b ord | . 1% | - 1%
839-500 | 8, b,ord. .| 8 |eeecmem—e- 3
501-750 | dor o oo e 4 o 4
€ e sorb._ ... .. ... 2 2 4
751-900 [ e . ..o oo _.__ sorb.__........... 2 2 4
12andover._____._.__ 100-338 | 8, b, ord ... ..ol W e 1%
339-500 | 8, b,ord. e L 3.
501-750 f dor ool 4 oo 4
LY, aorb ... 2 2 4
751-900 | €. 80rbo . 2 2 4

Table 3.—Fibrous insulating material thicknesses for hot pipe or tubing

Class of matecrial MIL-DP-2781

Thickness (inches)

Tempera-
Pipe size (inches) ture range
-]
CF Inner layer Outer layer {:;1:; ?:ytee: Total
% through 1%. ... ... 100-388 | €ovcommme e | 7 P, 3
389-500 | €occcmmcce oo ee e I¥ [omeeeceaae 1%
501-750 | € oo e e e et eeeeeeme e 2 |eeemeeeee 2
781800 | £ o teemcccceeem 2 oo 2
2 through 3% ___._.__._ 100-338 | Covccmmcec e e I e e 1%
B39-388 | €.vccmimme e b2 TP, 2
889500 | €omoomece e e e P37 . 2%
501-750 | Coceececc e mcmm e e im e en k2 3
751-850 | f. . eiemeeooo. € 1Y 2 3%
851-900 | f. . .. [P 2 1% 1% 3
4 through 6____._.____ 100-338 | €om oo 11728 I 1%
839388 | €.vceomem ] meme——m——a b2 . 2
389500 | € b7 . 2%
501-750 | €ocmceemceceec e e — e ———— I S 3
751-850 | fo oo [ 1% 2 3%
851-900 | foo oo LA 2 1% 3%
7 through 11._________ 100-338 | € ccme e e Wl 1%
839-388 | €ovccmimci e 2% 8o e . -- 2%e
889-500 | €cvcemomcccmem e eme e 275 P 2%
501-750 | €Cuoeoece e ™ eeeceen 4 o 4
751-850 | f_ . o Comecmemmeee e 1% 2% 4
851-000 | f._ . oo € eem 2 2 4
12andover_._.___.__. 100-338 | € oo 14 | 1
339-388 | € cccicc e b3 73 I 2%
389500 | €.coceomiemeim e 2% e ea 23
501-750 | €ovcccecemcccecee e 4 . 4
751-850 | f_ .o € mcm——————— 1% 2% 4
|K51-900 | £ . € . 2 2 4
Table 4.—Thicknesses of insulating tape, MIL-T-15349 for hot piping ! and %} inch in size
. . Total thick- R Total thick-
Temperature | Thickness of | Number of Temperature | Thickness of | Number of _
range (°F.) |tape (inches) | - layers | "*5 (M€}l range ("' F) | tape inches)| layers miiv(ee)ﬁec
100-338____... u 1 3% | 501-750_ ... % 2 1
339-388..__._. 1 1 31l 751-900. ... land ¥ 1 of each 1
389-500..__... 1% 1 4




5 S39-2-g

Table 5.—Thicknesses® of insulating materials for hot surfaces of machinery

!Ai:b%sltoek (I\Ceﬁnesnt Asbestos (NC%ne;t
elt, bloc N. D. . felt, block N. D. .
Temperature range (°F) | 1% Dlock | (1D, 8w || Temperature range °F) | or ruinenl | 32C14 type
wool blanket BS wool blanket B)
1% 1% Il 501-750_ o eeeme 3% 4
23’}4 23’}9 751-900. o cameae 4% 5

*Does not include finishing cement.

Table 6.—Thicknesses of insulating materials in inches for cold and refrigerated surfaces of machinery

. Corkboard Fed.| Asbestos felt | Mineral wool
Service Temperature range (° F.) Spec. HH-C- | MIL-F-15091 | N. D. Spec.
561 types A or B 32-1-5

Refrigerant

Cold water

Thickness of asbestos felt insulation MIL-F-15091, types A and B, for cold water pipe and tubing, langes, valves

and fittings shall be 1 inch.

Thickness of mineral wool insulation, N. D. Spec. 32-1-5, for cold water pipe and tubing, fianges, valves and fittings

shall be 1% inches,

S§39-2-f. Methods of application to pipe or

bottom of pipe. At the time of installation coat the

00¢ - 7

tubing molded cork on all surfaces with the fire retardant 40
Hot surfaces. vapor seal furnished for that purpose. Secure Dpipe-
Each layer of sectional or segmental pipe covering covering in place with 18 gage (0.049 inch diameter)
5 shall be applied with joints tightly butted together and copper covered steel wire spaced not greater than six
shall be held in place by one of the following methods: loops to a 3-foot section. Wherever pipes pass through
Not less than three separate loops per section of a nonwatertight insulated bulkhead into & refrigerated 45
18 gage (0.049 inch diameter) annealed black or hot space, insulation shall extend 1 inch inside of refriger-
dipped galvanized iron wire. ated space. Pipe clamps of hangers shall fit over out-
10  Not less than three galvanized steel bands per sec- side of cork covering and a galvanized sheet steel shield
tion. Bands shall be wrapped with a layer of mask- shall be installed between pipe clamp and insulation
ing tape (UU-T-106, type II) when glass cloth or tape where piping rests in the hanger. 50
lagging is to be used. For lagging see table 1 and paragraph S38-2-1.
5 ap“;he:: two hg::s of m“:ﬁl;fmmteﬂal are used, S39-2-g.-Methods of application to valves, fit-
ply the secon yer over the t 50 that joints 3
are staggered. H :mgi and flanges
At flanged joints the molded pipe cove: ot surfaces.
stopped off 11;1 such & manner tga‘:ethe ﬂl::gemb.?m;‘: o P::“?eu twmgeﬁduy 1l’fﬂl!lfwlnblle at.:d r&ngm:;l: ul‘:‘:l"“ b5
may be removed . be e n the follo plping elements req on:
20 theyp]pe coveﬂn;aigzar;{?js ann:lainser(:f:g :y!;t:;;pg Flanged joints (except valve bonnet joints) on all
movable section of molded pipe covering or the insula- 525 Of main and suxiliary steam piping carrying steam
tion may bc beveled at an angle of 45 degrees. having a total temperature of 389° F. (205 p. 5.1 sat-
For lagging see table 1 and paragraph 538-2-1. urated steam) and over, including flanged joints on g0
Cold surfaces. all root connections and root valves thereon, such &8s
o5  Untreated asbestos felt, water repellent asbestos felt, valve bypasses, drain connections, pressure gage con-
or low temperature mineral wool pipe covering shall be  Dections, etc.
applied and held in place with 18 gage (0.049 inch Flanged joints on piping &nd adjacent to machinery
diameter) hot dipped galvanized iron wire spirally units which must be broken when these machinery @5
wound on about 3-inch centers. Cover insulating ma- units are opened for inspection and overhaul, such as
30 terial with one layer of water repellent and fiameproof steam exhaust connections, feed pump suction and
sheathing paper (MIL-P-15006). Paper shall be discharge connections, steam drain connections, etc.
tightly wrapped and joints lapped 3 inches each way Valve bonnets on all valves over 2 inches in size,
and sealed completely with adhesive cement (MIL-C- working pressure of 300 p. 8. 1. and over, carrying flulds 70
3316, type ID). 240° P, and over.
35  For lagging see table 1 and paragraph B39-2-1, Pressure reducing and pressure regulating valves,
Refrigerated surfaces. pump pressure governors, and strainer bonnets.
Apply sectional cork pipe covering with staggered Readily removable and replaceable covers for piping
end joints: longitudinal joints shall be at top and  elements shall be made by one of the following methods: 75
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Covers shall be made in two halves filled with asbes-

tos felt. They shall be sewed and quilted with wire
inserted-asbestos yarn (Fed. Spec. 8S-C-466, Type II)
in such a manner as o provide & uniform thickness.
Asbestos cloth, wire inserted (Fed. Spec. 55-C-466,
grade C) shall be used on inside of covers. Asbestos
cloth (Fed. Spec. 8S-C-466, gradc B) shall be used
on outside surface of cover if the temperature of the
insulated surface does not exceed 500° F. For tem-
peratures over 500° F. asbestos cloth (Fed. Spec.
8S-C-466, grade D) shall be used on outside of cover.
Flexible asbestos millboard, 3 inch thick, shall be in-
serted between the asbestos felt and the asbestos cloth
80 as to retain cylindrical shape of cover. Hard asbes-
tos millboard, % inch thick, enclosed in asbestos cloth
of the type used on the outside of the cover shall be
sewn on ends of cover for strength and rigidity. Where
the flange diameter is larger than outside diameter
of adjacent pipe-covering, build-up pieces shall be made
OI asbestos felt encased in asbestos cloth (Fed. Spec.
885-C-466, grade D) and secured by stitching to inside
of cover. The halves of the cover shall be secured
around equipment by }4¢-inch diameter soft galvanized
iron rope laced through brass or galvanized steel hooks
or rings, or covers shall be secured by snap fasteners
made of brass. Fastenings fixed to cloth lagging shall
be backed up by washers on both sides of the cloth.

Covers shall be made up of segments of block insu-
lation of the same material used for pipe covering
securely wired to frames of };-inch square mesh of 18
gage (0.049 inch diameter) galvanized steel wire.
Wire mesh frames inside and outside of block insula-
tion shall have ends bent over and joints secured with
18 gage black annealed iron wire woven through the
mesh. Insulating cement of same material as blocks
shall be troweled smoothly over all surfaces of the mesh.
Asbestos roll fire-felt (N. D. Spec. 32F1) may be used
to build up cover where flange diameter is larger than
the outside diameter of the adijacent pipe-covering.
Covers shall be lagged with asbestos cloth (Fed. Spec.
55-C-466, grade D) tightly and smoothly fitted to en-
velop the outside and ends. Where double layer insu-
lation is used the two sections of the cover shall be fitted
together with a scarfed joint. Care shall be taken in
the workmanship to insure straight and true jointing
surfaces of the sections with the view of reducing the
heat loss st the Jolnts. Bands and eyelets of galvanized
steel or lacing with rings, washers and wire shall be
used for securing the cover around the equipment.

Covers shall be made of fibrous sectional pipe-cover-
ing (MIL-P-2781, classes ¢ and ) of the same thickness
as that on the adjacent piping. Where double layer
insulation is used the two sections of the cover shall
be fitted together with @ scarfed joint. Covers shall
be lagged with asbestos cloth (Fed. Spec. 5S-C—466,
grade D) tightly and smoothly fitted to envelop the
outside and ends. Cloth may be cemented with an
spproved high temperature adhesive cement.

‘Where the rigid type cover described above is not
practicable, for example, because of restricted space,
use flexible removable and replaceable covers of the
type using asbestos felt, specified in paragraph 839-2-h.

Spaces between inner lagging on removable covers
for flanges or other irregular surfaces and such hot
metal surfaces shall be filled with pieces of asbestos

felt so as to preserve the air cell structure but suffi-
ciently tight to prevent any air circulation,

Permanent insulation for valves, fittings and flanges,
shall be made by one of the following methods:

Layers of asbestos felt, MII-F-15091, type A, shall
be applied to a thickness 12-inch less than that of the
adjacent pipe covering and secured with 18 gage (0.049
inch diameter) annealed black or hot dipped galva-
nized iron wire. A l%-inch thick layer of finishing ce-
ment shall be laid over the insulating material.

For sizes 3% inches and under, permanent insulation
shall be of insulating cement, N. D. Spec. 32Cl4, type
B, applied to a thickness %4-inch less than that of the
adjacent pipe covering. After drying, a l-inch layer
of finishing cement shall be applied.

Insulation shall be of sectional or segmental pipe-
covering or block of the same material and thickness
as that on the adjacent piping. A %2-inch thick layer
of finishing cement shall be laid over the insulating
material,

Where practicable, asbestos cloth, ¥ed. Spec. SS—C—
466, grade B, shall be used for lagging if the tempera-
ture of the insulated surface is over 500° F. Lagging
may be of asbestos cloth or tape, Fed. Spec. 85-C-466,
grade A or type IV respectively, or glass cloth or tape
(N. D. Spec. 32G9) where the temperature of the insu-
lated surface is 500° F., or less and for temperatures
over 500° F. on applications such as butt-welding end
fittings where it is desirable to lag the fittings with the
material used on the tubing. Asbestos cloth and tape,
Fed. Spec. SS-C-466. grade A. and type IV respectively,
and glass cloth or tape, N. D. Spec. 32G9 shall not be
used where lagging will be in contact with hot metal

- surfaces.

Cold surfaces.
Removable covers shall not be used. Insulate as

specified in paragraph §39-2-f for cold pipe.
Refrigerated surfaces.

Insulate as specified in paragraph S39-2-f for re-
frigerated pipe:

S$39-2-h. Methods of application to machinery
and equipment

Hot surfaces.

Machinery and equipment such as boilers, turbines,
buller feed pumps and feed booster pumps, deacrating
feed tanks, etc., shall be covered with asbestos felt,
MIL-PF-15091, type A, block insulating material, N. D.
Spec. 32-1-3, mineral wool blanket, N. D. Spec. 32-I-2,

.or insulating cement N. D. Spec. 32C14, type B. Thick-

nesses shall be as shown in table 5. .

Block, felt and blanket insulating materials shall
be securely held in place with hot-dipped galvanized
iron wire; 1-inch mesh of 18-gage (0.049 inch diameter)
galvanized iron wire shall then be spread over the sur-~
face and secured by wiring. Before lagging insulating
material, use insulating cement to £l all crevices,
smooth all surfaces, and completely coat the wire
netting.

Apply insulating cement, N. D. Spec. 32Cl4, type B,
in successive layers of one-half to 1l-inch thickness.
Allow each layer to dry before applying the next coat
and use 1-inch mesh of 18-gage galvanized iron wire
between layers.
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Lay a coating of finishing cement, % -inch thick, over
the insulating material.

Lagging shall be in accordance with Table 1 and
paragraph §39-2-{,

Large flanges such as on turbines shall be insulated
with readily removable and replaceable covers made
by one of the following methods:

Covers shall be fllled with asbestos felt and shall be
sewed and quilted with wire inserted asbestos yarn,
Fed. Spec. S5-C-466, type I, 50 as to provide a uniform
thickness. Use asbestos cloth, wire inserted, Fed. Spec.
8S-C-466, grade C, on inside of covers. Use asbestos
cloth, Fed. Spec. §5-C-466, grade B, on outside sur-
face of cover if temperature of insulated surface does
not exceed 500° F. For temperatures over 500° F., use
asbestos cloth, Fed. Spec. SS-C-466, grade D, on out-
side of cover.

. Make covers in sections formed of insulating block
(N. D. 8pec. 32-1-3) held together with approved high
temperature adhesive cement and covered with %-inch
of finishing cement over which asbestos cloth shall
be applied.

Fibrous adhesive cement (MIL-C~15189) may be used
with chemically compatible insulating material for
fabricating covers.

Removable and replaceable insulation shall fit ac-
curately and shall project over adjacent permanent
insulation. Secure removable covers to equipment by
le-inch diameter soft galvanized iron rope laced
through brass or galvanized steel hooks or rings, or
secure covers by brass snap fasteners.

Spaces between inner lagging on removable covers
for flanges or other irregular surfaces and such hot
metal surfaces shall be filled with pieces of asbestos
felt so as to preserve the cell structure but sufficiently,
tight to prevent any air circulation.

Insulation of manhole covers, handhole covers, drain
plugs, and other openings in general as may be required
for accessibility shall be readily removable and re-

placeable without injury.

Insulate uptakes with fibrous glass sheets, MIL-I—
15475, or with mineral wool felt, N. D. Spec. 32-I-2.
Thickness shall be such as to fill the space described
in General Specification, section §52-1.

Clips or hooks or other fastenings for securing insula-
tion are not to be brazed or welded to nonferrous parts
of distilling plant equipment.

All main, auxiliary and distilling condensers shall
be insulated where the normal operating temperature

S39-2+

is 125° F. or more. Where the normsl operating tem-
perature is less than 125° F. such equipment shall not
be insulated, unless otherwise specified or approved.

Flanges and joints of apparatus operating below
atmospheric pressure shall, in general, not be insulated
8o that inspection for leaks can readily be made.

Cold surfaces.
Insulate as specified in paragraph §33-2-f for cold
pipe to a thickness in accordance with table 6.

Refrigerated surfaces.

Insulate as specified in paragraph §39-2—-f for re-
frigerated pipe to a thickness in accordance with
table §.

839-2-i. Lagging

Provide insulating material with protective lagging
conforming to table 1. Fibrous glass lagging shall not
be used where subject to abrasion or mechanical in-
jury. Fit lagging smoothly, tape being lapped as re-
quired to restrain insulation. Secure asbestos lagging
to insulating material and to itself with fibrous insu-
lating adhesive cement (MILC-15199) or adhesive
cement (MI1-C-3316, type IID>. Fibrous adhesive ce-~
ment (MIL-C-15189) shall not be used for securing to
metal, nor used with filbrous glass lagging. Becure
fibrous glass lagging to insulating materials, itself,
and to metal surfaces with adhesive ccment (MIL-C-
3316, type ITI). Sodium-silicate shall not be used for
securing lagging. Cloth lagging shall be sewed only
when adjacent to hot surfaces (such as flanges) where
lagging may be exposed to high temperatures.

Use metallic lagging wherever necessary for protec-
tion of insulating material from damage. It shall be
secured with hardened self-tapping screws using lap
joints with a bead on the exposed edge. Cloth or tape
lagging is not necessary where metallic lagging is used.

Metallic lagging for piping and applications where
the insulation acts as a firrn support shall be hot dipped
galvanized sheet steel, N. D. Spec. 47529, 0.014 inch
nominal thickness. Lageing of not less than 0.025
inch nominal thickness shall be used for other appli-
cations.

Fuel oil service piping from fuel oll heaters to and
including burner heade-s shall be lagged with sheet
metal.

Paint asbestos and glass cloth or tape lagging with
one coat of fire retardant white paint, JAN-T-702,
after installation.
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